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INTRODUCTION
Since 1930, Project 23) entitled "An Investigation of
Farm Building Losses Due to Wind and Fire", has been under
taken by the Agricultural Engineering Department of Iowa
State College aisd sponsored by the Iowa Mutual Tornado
Insurance Association of Des Moines, Iowa and the Farmers*
Mutual Heinstirance Association of Grinnell, Iowa* The
object of the work done on Project 23 has been to determine
the underlying causes of losses, in rural localities, re
sulting from windstorm and fire and to eliminate these
causes* The structural aspects of this problem involving
rural buildings quite naturally made this investigation one
for Agricultural Engineers* Previous investigations have
been divided into two categories, losses caused by wind and
losses caused by fire. This study was devoted to problems
of the Farmers' 16itual Reinsurance Association i^ich is
most interested in losses caused by fire*
The Farmers' Mutual Reinsurance Association was formed
to aid the country mutual insurance associations of Iowa in
years when heavy losses were suffered. Two types of rein
surance have been available to the county mutuals, specific,
in which a specified part of the Insurance on a specific
item is passed on to the reinsurance association, and blan
ket, in which all losses above a certain point, and up to a
maximiim, experienced by the county mutual, in any one year,
would be assiuned by the reinsurance association.
The premium rate for specific reinsurance has offered
a relatively small problem as compared to that for blanket
reinsurance; the latter has not been considered equitable
by the larger mutuals. The blanket reinsurance premium for
1945 and prior years, for a specific county mutual, was based
on the net risks* in force January 1 of the reinstarance con
tract year. This method of calculating a premium rate does
not allow a mutual a lower premium rate when its loss ratio*
is lower. The premium rate has varied over the years, but
the average has been about twenty cents per $1,000 of n^
risks-
For 194-7 the premium rate for blanket reinsurance is
being based on an idea which is new to usage as far as the
Farmers' Mutual Reinsurance Association is concerned. By
this method the premium rate is based on, and varies as,
the loss budget* of the mutual purchasing reinsurance. This
method of calculating reinsurance premiums for blanket
policies is obviously more equitable, as the loss ratio of
a county mutual combined with the net risks in force is a
much more definite indication of the hazard involved in re
insuring that mutual than the net risks alone. The premium
rate for 194? is $100 per $1,000 of loss budget.
The benefits that might be received from the reinsurance
9
♦ See Glossary
association have varied over the past years• At one time
the reinsurance association would pay all losses over
125^ and up to 225% of the loss budget. Losses in excess
of 225^ of the loss budget had to be borne by the county
mutual. Thus a coiinty mutual with a loss budget of $10,000
could recover all losses in excess of $12,500 and up to
$22,500 that occurred during the reinsurance contract year.
More recently the county muttrals could purchase reinsur
ance for any desired zone above 100^ of the loss budget,
but most of the reinsurance contracts called for benefits
beginning at 1255^ of the loss budget and extending two mills
In this way a county mutual with a ten year net loss ratio*
of two mills and $10,000,000 in net risks January 1 could
recover all losses in excess of $25,000 and up to $4-5,000
that occurred during the contract year. However, county
mutuals with small loss budgets were limited in the amomit
that could be recovered on a single loss. This prevented
small mutuals from accepting large single risks without re
insuring them specifically. Otherwise, the loss of a single
large risk might conceivably exceed the loss budget. The
194-7 reinsurance contracts make possible the recovery of
all losses in excess of 12^% of the loss budget and provide
the same limitations on single risk size for county muttials
with small loss budgets.
The large county mutuals contend thisj the annual net
♦ See Glossary
loss ratio* of a large county niutual will vary less from
the ten year average net loss ratio of that nmtual than the
annual net loss ratio of a small county mutxial will vary
from the ten year average net loss ratio of that small
mutual; therefore, the larger county mutuals will collect
less from the reinsurance association than the small county
mutuals will.
By "large" and "small" county mutuals reference is made
to the number of risks carried. In general, though, the
total net risks carried by an Iowa county mutual are an indi
cation of the number of risks it carries as the size of the
average risk varies only slightly, and that variation occurs
mainly between mutuals in different sections of the state,
where farm biiilding values vary.
The Farmers* Mutual Reinsurance Association feels that
it has solved the problem of inequitable reinsurance premium
rates to some extent by the introduction of the method it
is using for calculating blanket reinsurance premium rates
for 194-7» but they do not feel that this is the final answer.
It is the purpose of this study to determine whether or not
the size of the county mutuals should be considered when
premiiun rates for blanket reinsurance are ®lculated.
The causes of rural fires, the resulting losses, and
other pertinent data have been recorded since 1930 for use
on Project 23. The past investigations have apparently
♦See Glossary
resulted, directly or indirectly, in a distinct downward
trend in the number of fires in rural localities and the
amount of damage done by them each year. However, the total
losses, in dollars, paid by the coiinty mutuals have not
decreased appreciably because of rising values, incliading
face values of policies, and growth of the mutuals in
number of risks carried. The loss ratio for all county
mutuals combined has decreased, though. That lowered rate
of loss coupled with a more or less uniform rate of assess
ment through the years has resulted in the building up of
a great amount of reserve* by some of these county mutuals,
several to the extent of their being able to pay their
expected losses for the next 15 to 25 years without making
an assessment to their policyholders during that time.
Still, some of the county mutuals do not have sufficient
reserve to pay their expected losses for even one year.
It was thought that this study, in its consideration
of the financial records of the county mutiials, might also
lead to the determination of a logical amount of reserve
for a county mutual to have. Too, it was thought that it
might be possible for some plan of reinsurance to make a
reserve xmnecessary for each of the participating mutuals.
If, thoxagh, a reserve was found desirable, it would be
logical to assume that the amount would fall between the
two existing extremes.
* See Glossary
The terms "mutiial" and "association" have been used
interchangeably throughout this manuscript as the majority
of the Iowa county mutuals actually have in their name the
phrase "mutual insurance association".
REVIEW OF LITERATURE
Defining reinsurance, Valgren (6), p. 1, says;
"The term 'reinsurance* applies to a method
of transferring liability for loss from one in
surance company to another. It has no reference
to the renewal by a given company of insurance
that has expired or is about to expire, although
this meaning is sometimes erroneously ascribed."
Relative to the history of reinsurance Thompson (3)
states, p. 26: "As early as 1755 a writer on insurance
mentioned reinsurance" and, p. 28, "Apparently one of the
earliest fire reinsurance treaties was arranged in 1866".
Valgren (6), p. 5j says: "The possibilities of blanket
reinsTorance in the farm mutual field began to attract
attention about 1918" and, p. 22, "The Iowa company
Farmers* Mutual Reinsurance Associatioi^ began writing
blanket reinsurance in 1924..."
According to Thompson (3), p. 12,
"The purpose of reinsurance is purely tech
nical. It is a means which insurance uses to re
duce, from the point of view of material losses,
the perils which it has accepted. When a carriage
fitted with a shock absorber passes over a rough
street, the road becomes no smoother, but the pas
sengers will feel the jerks less as these are ab
sorbed by the contrivance carried as a special ad
dition to the vehicle. So it is with reinsurance;
it does not reduce losses but it makes it easier
for insurance to carry the material consequences."
In the same vein, Valgren (6), p. 1, states:
"As most commonly used, reinsurance serves
as a means for permitting a given company to
8share with one or more other insurance companies
the ultimate liability for potential loss on a
risk that is deemed too large for it alone to
carry."
Thompson (3), p. 25, adds:
"The advantage of reinsurance to the original
assured also consists in the fact that the re
assured by obtaining reinsurance thereby helps
maintain its solvency and ability to pay losses."
Jones (2), p. 78> referring to the contention that the
large county mutuals make concerning their likelihood of
collecting from the reinsurance association, states!
"The very basis of insurance lies in the fact
that a greater number of uncertainties combined
into a whole results in the approximation of a
certainty; and that the greater the number of un
certainties combined, the loss will be the variation
from the norm [ten year net loss ratioj."
Concerning the system whereby blanket reinsurance
premium rates are based on the net risks in force, Valgren
(4-), p. 94", states:
"An objection to this is found, however, in
the fact that the loss rate of companies located
in different parts of a state frequently differ
materially, not only in individual years but in
the average covering a long period of years,"
In reference to the plan where the loss rate is used
as a basis for calculating blanket reinsurance premiums,
virtually that used in 194-7 by the Farmers* Mutual Rein
surance Association, Valgren (4), p. 94, says:
"This would give approximate justice as
between member companies sharing their larger
risks through a reinsurance company even though
some of these member companies carried risks
involving a higher loss rate than others. It
would not, however, give any close approach to
justice as between a large and a small company,
both guaranteed the same relative assistance
when the loss rate exceeded the average by a
given percentage."
In a later publication, (6), p. 7» Valgren states,
concerning the plan of blanket reinsurance where losses
above a predetermined percentage of the loss budget are
assumed by the reinsurance associations
"One of the difficxilties of this form of
blanket reinsurance, which has not yet been
satisfactorily solved, is that of making an
equitable distribution of the cost of rein
surance among participating mutuals of vary
ing size. A uniform rate of assessment against
the outstanding Insurance of the reinsured
mutuals obviously implies an equal probaiity
of a given percentage increase in the respective
loss rates of these mutuals. This probability
varies in some measure, however, with the
volume of outstanding ins\irance and also with
the base-period loss rate £ten year net loss
ratiq7 of the member mutuals."
In the foreword of his book Giese (1), pp. 1-2, says:
"It is the Intent of this report to show
the record and progress of each association
over an extended period which may be of more
significance than its experience any one parti
cular year. As most of the associations are
compara.tively small, it is to b e expected that
their loss experiences will vary widely."
"When one considers that perhaps all of
them fthe Iowa comty mutualsj started on a
post-assessment basis and with a definite
feeling that the building of a large reserv*
placed an unnecessary financial burden upon
the members, the surprise is to see how much
has been accumulated by them."
With respect to reserves or safety fxinds accumulated
by farmers' mutual insurance companies, Valgren (5), pp.
20-21, offers these facts and opinionsi
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"In connection with the present tendency
among the companies to shift from the original
post-assessment plan to an advance«assessment
plan, increasing emphasis is being placed upon
reasonable reserves or safety funds."
"The building up and maintenance of reason
able reserves or safety funds adds to the sta
bility of farm mutuals and to the desirability
of this form of protection from the point of
view of the farmer. The presence of such funds
in the treasury of a company is the most accept
able evidence to members and prospective members,
as well as to mortagagee interests with which the
farm mutual comes in contact, that it is not only
willing and able to meet losses that may be in
curred but is prepared to meet them promptly."
"Such reserves or safety funds have the
further advantage that they tend to give the
collective loss burden resting upon the members of
the company what may be called a 'time spread' in
addition to the spread that results directly from
the fact that the group shoulders the loss that
may come to any member."
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THE INVESTIGATION
In order to have sufficient data with which to work
it was thought desirable to assume that all the county
mutuals carried complete blanket reinsurance. Working under
this assumption definite figures concerning the frequency
of collection and the amount of collection of reinsurance
benefits could be calculated by examining the loss experi
ences of each county mutual. The period of years chosen to
be covered by this study was 1921-45, inclusive; it was
felt that twenty-five years would provide conclusive re
sults.
Sources of Material
Two sources were used to obtain financialrecords of
the Iowa County Mutuals. The Loss Records kept by the
Farmers' Mutual Reinsurance As?^ociation contain the risks
and losses, for each year, for each county mutual writing
farm fire and lightning insurance. These records begin in
1932 in most cases and in 1933 in the remainder. For
simplicity they willbe referred to as the "Loss Records".
"Statistical Tables Iowa County Mutuals" by Henry Giese
contains a record of the risks and losses, for each year,
for each county mutual fiom the year that the mutual began
12
operation. For simplicity in referring to these tables
they will be called "Statistical Tables".
Some of the mutuals write instirance on personal property
only, some on plate glass only, and some on town property
only. All of these mutuals were eliminated from this study
as only farm fire and lightning experiences were to be con
sidered. The insurance on some small town property appeared
in the records used, but it would have been practically
impossible to eliminate that. Also, some of the county
mutuals write windstorm insurance in addition to fire and
lightning. In those cases it was necessary to eliminate
all losses that concerned windstorm insurance. The "Loss
Hecords" have the windstorm risks and losses eliminated*
The "Statistical Tables" do not have these figures eliminated
and therefore only the figures found in the "Loss Records"
could be used for these mutuals.
As blanket reinstirance involves only the net risks of
a coiinty mutual and not those that are specifically rein
sured, it was necessary to deduct all risks specifically
reinsured from the total risks that the mutual had In force.
The "Loss Records" have these specifically reinsured risks
deducted and were used for all figures for years subsequent
to 1932 or 1933> as the records provided. Risks shown in
"Statistical Tables" did not have the specifically reinsu* ed
risks deduted, but prior to 1933 the amount of reinsurance
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in force was considered negligible, and where no specific
reinsxirance is in force the net risks and net losses are
equal to the tdal risks and total losses; therefore, it
was felt that for the necessary figures prior to 1933 the
"Statistical Tables" could be used without Introducing too
much error into this study.
Appendix A contains a typical "Loss Record". It will
be noted that the ten year loss ratios appear only for 194-5.
The data for these records were gathered in 194^ and at
that time the reinsurance association was not interested
in calculating the ten year loss ratios for years prior to
194-5. A typical page, containing the record of one county
mutual from 1901 to 1944, from "Statistical Tables" will
be found in Appendix B.
The ten year net loss ratio for each county mutual was
calculated for each year contained in the "Loss Record" of
that mutual. As many figures as possible were used from
the "Loss Record"; supplementary figures were taken from
"Statistical Tables" from the column headed "Losses Paid,
Dollars per Thousand, Year". The dollars per thousand in
this case is the same as the "mills per dollar" or more
simply, "mills", when referring to a loss ratio value. For
each of the years prior to 1932 or 1933> depending on which
year the FLoss Record" began, the ten year net loss ratio
did not have to be calculated as that figure appears in
"Statistical Tables".
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For each county mutual for each year contained in the
"Loss Records" a comparison was made between the annual net
loss ratio and the ten year net loss ratio for the previous
year. This comparison was expressed as a percentage of
the ten year net loss ratio for the previous year. The
calculation of tUs percentage was not necessary for years
taken from "Statistical Tables" as there is also a coltunn
containing that comparison. This comparison was made in
this manner as a percentage exceeding 125 would indicate
that the mutual would collect reinsurance benefits if re
insurance was in force. Too, the amount of collection would
be indicated by this percentage as losses above 125/S are
those that are assumed by the reinsurance association.
The number of the county mutual, the year, the size of
the county mutual in thousands of dollars December 31 of
that year, the annual net loss ratio for the year, the ten
year net loss ratio for the previous year, and the annual
net loss ratio ezpresse($ as a percentage of the ten year
net loss ratio for the previous year were items that were
tabulated for each county mutual. These data were placed
on Hollerith cards (see Appendix C)rar 'use in International
Business Machines* The use of these cards and these machines
greatly simplified the calcdations and tabulations that
were necessary in this study.
15
Factors Influencing Loss Expectancy
It became apparent in early stages of this study that
the size of a county mutual and the value of its ten year
net loss ratio might have an influence on the loss expectancy
of that mutual. This observation was also made by Valgren
(6). The first two studies made in this investigation were
attempts to find the relationship between the size of a
county mutual and its loss expectancy. The two final studies
were made in an attempt to determine the relationship be
tween the value of the ten year net loss ratio of a county
mutual and the loss expectancy of that mutual.
Size of association
The consideration of size of an association as a factor
influencing the loss expectancy was studied from two view
points, one where all associations were considered and the
other where only associations with ten year net loss ratios
of 1.20-1.69 mills were considered. The latter was an
effort to eliminate the value of the ten year net loss
ratio as a variable but at the same time cover a wide enough
range to have sufficient data with which to work.
All associations. Size Groups were made, based on the
amount of net risks in force December 3I. Each Size Group
covered a range of one million dollars; thus the groups
16
became $0-$999,999, $1,000,000-$!,999,999 et cetera to
include the largest size county mutual. The size of an
association in one year placed the association in the
corresponding Size Group. If, in the succeeding year,
the association became larger or smaller a sufficient
amount it would go into the next higher or lower Size Group
as required. The appearance of a specific size, within
the range of one Size Grop, for one year was called a
Size year; thus, the number of times that a specific size
appeared became the total Size Years for that Size Group.
Table I contains the Size Yearsln each Size Group. The
average size of the associations in each Size Group will
be found in Table II. Because of the small number of
appearances of sizes above twenty-one million dollars
and because later comparisons indicated that all asso
ciations above twenty-one million dollars in size could be
considered together, the average of all those associations
was taken.
For each Size Group, the annual net loss ratios, ex
pressed as a percentage of the ten year net loss ratio for
the previous year, were listed numerically in order of in
creasing size. The distribution of losses in excess of
12^^ was noted and appears in Table III. In order to
determine the frequency with which each Size Group exceeded
125^, the number of times that 125^ was exceeded was recorded
17
and appears in Table IV. Each of the numbers in Table
IV represents a certain percent of the Size Years for its
respective Size Group. That percentage was calculated
and appears in Table V. These percentages were plotted
against the average size of the associations in each Size
Group; the resulting curve is shown in Figure 1. The
average of all the losses above 1255^ was calculated for
each Size Group and recorded in Table VI. These averages
were plotted as ordinates and the average size of the
associations in each Size Grap as abscissas in Figure 2.
Figures 1 and 2 were made for the purpose of visu
ally comparing the loss expectancy of the Iowa county
mutuals of different sizes and will be discussed in the
"Results".
18
TABLE I
Size Years
(all associations)
Size Group Size Years Size Group Size Years
(millions (millions
of of
dollars) dollars)
Less than 1 87 24 4
1 270 25
2 302 26 s
3 328 27 1
4 294 28 3
5 247 29 2
6 232 30 3
7 209 31 2
o 181 32 3
9 181 33 5
10 131 34 4
11 122 35
12 108 36 1
13 80 37
14 56 38
53 39 1
16 41 40
1? 4-7 41
18 27 42 1
19 24 43
20 16 44
21 10 45
22 6 46 1
23 6 47 1
19
TABLE II
Average Size of Associations in Each Size Group
(all associations)
Size Group Av. Size
(millions (millions
of of
dollars) dollars)
Less than 1 0.729
' 1 1.487
2 2.559
3 3.-^63
4- I-. 472
5 5.501
6 6.472
7 7.509
8 8.497
9 9.475
10 10.489
11 11.4-97
12 12.539
13 13.441
14. 14.519
15 15.491
16 16.414
17 17.434
18 18.522
19 19.532
20 20.553
21 Sc above 28.046
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TABI£ III
Distribution of Annual Net Loss Ratios Exceeding
125% of the Ten Yr, Net Loss Ratio for the Previous
Year, by Size Group (all associations)
Size Group
(millions
of
dollars)
Value of Annual Net Loss Ratio
126- 150- 200- 300- 400- 500^ &
lA-9% 199% 299% 399% ^99% above
Number of Times
Less than 1 5 6 3 3 1
1 23 24 20 9 3
2 34 23 19 7 3
3 28 42 17 1 2
4 35 29 10 3 1
? 27 27 18 1
6 30 19 10 1 1
7 16 22 6
8 20 21 3 1
9 18 12 7 1
10 18 9 1
11 11 10 3
12 12 8
13 11 5
14 8 5 1
15 9 4 1
16 0 2
17 4 3
18 2 3
19 4
20 3
21 & above 7 2
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TABLE IV
Number of Times that the Annual Net Loss Ratios
Exceeded 12?$^ of the 10 Yr. Net Loss Ratio for the
Previous Year, by Size Group (all associations)
Size Group Nxunber
(m1llions of
of Times
dollars)
Less than 1 26
1
2 86
3 90
4- 78
5 73
6 61
7 44
8 4-5
9 38
10 28
11 24
12 20
13 16
14 14
15 14
16 2
17 7
18 5
19 4
20 3
21 & above 9
22
TABLE V
Percent of Size Years that the Annual Net Lloss
Ratios Exceeded 1255? of the 10 Yr. Net Loss Ratio
for the Previous Year, by Size Group
(all associations)
Size Group Percent
(millions of
of Size
dollars) Years
Less than 1
1
2
3
4
I
9
10
11
12
13
14
il
17
18
19
20
21 & above
29.9
29.2
28.5
27.7
26.5
29.6
26.3
21.1
24.9
21.0
21.4
19-7
18.5
20.0
25.0
26.4
4.9
14.9
18.5
16.7
18.7
1-^.3
zz
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TABLE VI
Average of Annual Net Loss Ratios Exceeding 125^
of the 10 Tr. Net Loss Ratio for the Previous
Year, by Size Group (all associations)
Size Group Average of
(millions Annual Net
of Loss
dollars) Ratios
Less than 1 244
1 218
2 185
3 180
4 171
5 175
6 174
7 163
3 162
9 167
10 149
11 159
12 152
13 148
14 149
15 150
16 175*
17 143
18 146
19 133
20 134
21 & above 142
♦ only two losses exceeding 12^%
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Associations with ten year net loss ratios of 1.20-
1,69 mills. The range of values for ten year net loss
ratios was found to beftom 0.33 to 3*95 mills per dollar
when all associations were considered. In more than one-
third of the Size Years the value of the ten year net loss
ratios was between 1.20 and 1.69 mills. This range was
chosen for the second step of this investigation so that
as many Size Years as possible could be considered while
at the same time the ten year net loss XEtlo varied such
a small amount, as compared to its entire range, that its
effect on loss expectancy would be negligible.
Size Groups were formed as in the foregoing study and
the same relationship between size of an association and
the annual net loss ratio expresses as a percentage of the
ten year net loss ratio for the previous year were calcu
lated and tabulated. Table VII contains the Size Years
in each Size Group. The average size of the associations
in each Size Group appears in Table VIII. For the same
reasons as in the foregoing study all associations above
twenty- one million dollars in size were combined. The
distribution of the anniial net loss ratios that exceeded
12^% of the ten year net loss ratio for the previous year
appears in Table IX. The number of times that the annual
net loss ratios exceeded 125^ appears for each Size Group
in Table X. These numbers were expressed as a percentage
27
of the Slse yeare for each corresponding Size Group and
are shown in Table XI. The percentages were also plotted
against the average size of the associations in each
Size Group in Figure 3* For each Size Group the average
of the annual net loss ratios exceeding 12^% was calculated
and listed in Table XII, and the averages thus obtained
were plotted in Figure 4.
A discussion of Figures 3 and 4 will be made later in
this manuscript*
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TABLE VII
Size Years
(associations with 10 yr, net
loss ratios of 1.20-1.69 mills)
Size Group Size
(millions Years
of
dollars)
Less than 1 22
1 54
2 82
3 108
A 128
5 115
6 111
7 85
8 64
9 57
10 59
11 68
12 54
13 41
14 31
15 26
16 22
17 17
18 10
19 13
20 g
21 4
22 2
23 1
24 2
25 2
26 2
27 0
28 2
29 1
30 2
31 0
32 1
33 1
^4 2
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TABI£ VIII
Average Size of Associations in Each Size Group
(associations with 10 yr, net loss ratios of
1,20-1.69 mills)
Size Group Av. Size
(millions (millions
of of
dollars) dollars)
Less than 1 .80
1 1.51
2 2.62
3 3.43
4 4.48
5 5.52
6 6.44
7 7.49
8 8.52
9 9.47
10 10.48
' 11 11.46
12 12.56
13 13.40
14 14.60
15 15.53
16 16.40
17 17.42
18 18.56
19 19.57
20 20.56
21 & above 26.74
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TABLE IX
Distribution of Annual Net Loss Ratios Exceeding
125% of the 10 Yr. Net Loss Ratio for the Previous
Year, by Size Group (associations with 10 yr, net
loss ratios of 1,29-1«69 mills)
Size Group Value of Annual Net Loss Ratio
(millions 126- 150- 200- 300- 400- 5005& &
of 149^ 199^ 299^ 399^ 4995^ above
dollars) Ntuaber of Times
Less than 1 1 5 3 0 0 1
1 7 5 5 0
2 8 12 1 1
3 10 17 6 1
4 17 16 6 1
5 5 16 11
6 17 12 2
7 6 14 1
8 7 10 1
9 5 5 1
10 7 4 1
11 8 6 2
12 5 3 0
13 7 3 0
14- 6 3 1
15 5 1
16 0 1
17 3 1
18 1 0
19 3 0
20 1 0
21 & above 2 2
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TABLE X
Number of Times that the Annxial Net Loss Ratios
Exceeded 125J2 of the 10 Yr. Net Loss Ratio for
the Previous Year, by Size Group (associations
with 10 yr. net loss ratios of 1.20-1,69 mills)
Size Group Number
(millions of
of Times
dollars)
Less than 1 10
1 20
2 28
3 34
4- 40
5 52
6 31
7 21
8 18
9 11
10 12
11 16
12 8
13 10
U 10
15 6
16 1
17 4
18 1
19 3
20 1
21 & above 4
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TABLE XI
Percent of Size Years that the Annual Net Loss
Ratios Exceeded 125^ of the 10 Yr. Net Loss
Ratio for the Previous Year, by Size Group
(associations with 10 yr. net loss ratios of
1.20-1.69 mills)
Stze Group Percent
(millions of
of Size
dollars) Years
Less than 1 45.4
1 37.0
2 34.2
3 31.5
4 31.2
5 27.8
6 27.9
7 24.7
8 28.1
9 19.3
10 20.3
11 23.5
12 14.8
13 24.4
14 32.3
15 23.1
16 4.5
17 23.5
18 10.0
19 23.1
20 12.5
21 & above 18.2
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TABLE XII
Average of Annual Net Loss Ratios Exceeding 12%
of the 10 Yr. Net Loss Ratio for the Previous
Year, by Size Group (associations with 10 yr. net
loss ratios of 1.20-1.69 mills)
Size Group Average of
(millions Annual Net
of Loss Ratios
dollars)
Less than 1 248
1 206
2 188
3 176
4 171
5 185
6 155
7 169
8 158
9 15a
10 154.
11 155
12 155
13 148
14- 150
15 146
16 193*
17 138
18 153
19 131
20 140
21 & above 141
♦only one loss exceeding 1255^
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Value of ten year net loss ratio
If each of two county nnituals, one with a ten year
net loss ratio of one mill and the other with a ten year
net loss ratio of two mills, had an annual net loss ratio
one mill greater than the ten year net loss ratio for the
previous year, the mutual with the smaller ten year net
loss ratio would show a greater percentage increase and
would collect more from the reinsurance association. In
order to determine the effect of the value of the ten year
net loss ratio on the loss expectancy of a county mutual
two separate studies were made, one where all associations
were considered and the other where only the associations
of $2,000,000-$4,999,999 in size were considered. The
latter was an effort to eliminate the size of a mutual as
a factor influencing the loss expectancy and at the same
time cover a wide enough range to have sufficient data
with which toTOrk.
^11 associations. Ratio Groups were made, based on
the ten year net loss ratios of the mutuals. Each Ratio
Group covered a range of one-tenth of a mill, thus the
groups became 0.00-0.09 mills, 0.10-0.19 mills, 0,20-0.29
mills et cetera to include the largest ten year net loss
ratio found in the data covered by this study. The value
of the ten year net loss ratio of an association placed it
in the corresponding Ratio Group. If in the succeeding year
37
the ten year net loss ratio became larger or smaller a
sufficient amount the mutual would be placed in a higher
or lower Ratio Group, as required. The appearance of a
specific ten year net loss ratio, within the range of one
Ratio Group, for one year was called a Ratio Year; thus
the total number of times that a specific value for the
ten yesLT net loss ratio appeared became the total Ratio
Years for the Ratio Group. Table XIII shows the Ratio
Years for each Ratio Group. The average size of the ten
year net loss ratios in each Ratio Group was calculated
and appears in Table XIV. Because later comparisons showed
that all Ratio Years from the Ratio Groups 2.60-2.69 and
above could be considered together and because only few
Ratio Years were found in those Ratio Groups all of these
Ratio Groups were considered as one.
For each Ratio Group, the annual net loss ratios, ex
pressed as a percentage of the ten year net loss ratio for
the previous year, were listed in numerical order of in
creasing size. The distribution of the annual net losses
that exceeded 1255? "was noted and appears in Table XV. In
order to determine the frequency with which each Ratio
Group exceeded 1255^» the number of times that that figure
was exceeded by each Ratio Group was recorded and is shown
in Table XVI. Bach of the numbers in Table XVI represents
a percentage of the Ratio Years for the corresponding Ratio
38
Group. That percentage was calculated and placed In Table
XVII. As only one and two Ratio Years, respectively, were
found for the Ratio Groups 0.30-0,39 and 0,40-0,49 mills
the experiences involving those Ratio Years were elimi
nated at this point as being insiafficient to obtain reliable
results. No Ratio Years were found in the still lower Ratio
Groups. The percentages from Table XVII were plotted against
the average value of the ten year net loss ratios in the
respective Ratio Groups; the resulting curve is shown in
Figure 5* The averages of all the losses above 12^%^ in the
corresponding Ratio Groups, are shown in Table XVIII and are
plotted in Figure 6 as ordinates where the average values of
the ten year net loss ratios in each Ratio Group are the
abscissas. As in Figure 5, the average values were not
plotted in Figure 6 for losses exceeding 12^% for the Ratio
Groups 0.30-0-39 and 0.40-0.49 mills.
The implications of Figures 5 and 6 will be discussed
in the "Results" of this investigation.
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TABLE XIII
Ratio Years
(all associations)
Ratio Group Ratio Years
(mills)
0.30-0.39 1
0,40-0.49 2
0.50-0.59 9
0.60-0.69 24
0.70-0.79 • 37
0.80-0.89 50
0.90-0.99 60
1.00-1.09 170
1.10-1.19 197
1.20-1.29 244
1.30-1.39 255
1.40-1.49 255
1.50-1.59 203
1.60-1.69 240
1.70-1.79 211
1.80-1.89 184
1.90-1.99 179
2.00-2.09 140
2.10-2.19 118
2.20-2.29 113
2.30-2.39 98
2.40-2.49 82
2.50-2.59 66
2.60-2.69 43
2.70-2.79 41
2.80-2.89 21
2.90-2.99 9
3.00-3.09 11
3.10-3.19 6
3.20-3.29 10
3-30-3.39 1
3.4-0-3.49 5
3.50-3.59 2
3.60-3.69 1
3.70-3.79 4
3.80-3.89 5
3.90-3.99 2
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TABLE XIV
Average Value of 10 Yr. Net Loss Ratios in Each
Ratio Group (all associations)
Ratio Group Average
(mills) Value
0.30-0.39 0.33
0.40-0.49 0.45
0.50-0.59 0.54
0.60-0.69 0.64
0.70-0.79 0.75
0.80-0.89 0.85
0.90-0.99 0.95
1.00-1.09 1.05
1.10-1.19 1.15
1.20-1.29 1.24
1.30-1.39 1-35
1.40-1.49 1.44
1.50-1.59 1.55
1.60-1.69 1.64
1.70-1.79 1.74
1.80-1.89 1.85
1.90-1.99 1.94
2.00-2.09 2.05
2.10-2.19 2.14
2.20-2.29 2.24
2.30-2.39 2.34
2.40-2.49 2.45
2.50-2,59 2.54
2.60-3.99 2.92
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TABLE XV
Distribution of Annual Net Loss Ratios Exceeding
125^ of the 10 Yr. Net Loss Ratio for the
Previous Year, by Ratio Group (all associations)
Ratio Group Value of Annual Net Loss1 Ratio
500^ &126- 150- 200- 300- 400-
(mills) 1495^ 1995^ 299^
Number
399^
of Times
4995^ above
0.30-0.39 1
0.40-0.49 1
0.50-0.59 2 1 1 1
0.60-0.69 2 2 4 1 1
0.70-0.79 9 5 2 1 2
0.80-0.89 5 5 7 3
0.90-0.99 5 6 2 2 4
1.00-1.09 11 19 11 1 1 1
1.10-1.19 23 21 14 3
1.20-1.29 19 35 11 3 1 1
1.30-1.39 27 27 9 1
1.40-1.49 28 22 13
1.50-1.59 28 21 7 3
1.60-1.69 30 32 4 1
1.70-1.79 20 18 3 2
1.80-1.89 27 14 5 1 1
1.90-1.99 17 8 7 1
2.00-2.09 12 8 4
2.10-2.19 12 8 4 1
2.20-2.29 11 7 2
2.30-2.39 11 6 5 1
2.40-2.49 7 6 3 1
2.50-2.59 11 1 0
2.60-3.99 9 6 2 1
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TABLE XVI
Number of Times that the Annual Net Loss Ratios
Exceeded 125% of the 10 Yr. Net Loss Ratio fr
the Previous Tear, by Ratio Group
(all associations)
Ratio Group
(mills)
Number of
Times
0.30-0.39 1
0.40-0.49 1
0.50-0.59 5
0.60-0.69 10
0.70-0-79 19
0.80-0.89 20
0.90-0.99 19
1.00-1.09 44
1.10-1.19 61
1.20-1.29 70
100-1.39 64
1.40-1.49 63
1.50-1.59 59
1.60-1.69 67
1.70-1.79
1.80-1.89 48
1.90-1.99 33
2.00-2.09 24
2.10-2.19 25
2.20-2.29 20
2.30-2.39 23
2.40-2.49 17
2.50-2.59 12
2.60-3.99 18
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TABLE XVII
Percent of Ratio Years that the Annual Net Loss
Ratios Exceeded 125J? of the 10 Yr, Net Loss
Ratio for the Previous Year, by Ratio Group
(all associations;
Ratio Group Percent of
(mills) Rat. Years
0.30-0.39 100.0
0.40-0.49 50.0
0.50-0.59 55.6
0.60-0.69 41.6
0.70-0.79 51-3
0.80-0.89 40.0
0.90-0.99 31.7
1.00-1.09 25.9
1.10-1.19 31.0
1.20-1.29 28.7
1.30-1.39 25-1
1.40-1.49 24.7
1.50-1.59 29.0
1.60-1.69 27.9
1.70-1.79 20.4
1.80-1.89 26.1
1.90-1.99 18.4
2.00-2.09 17.1
2.10-2.19 21.2
2.20-2.29 17.7
2.30-2.39 23.5
2.40-2.49 20.8
2.50-2.59 18.2
2.60-3.99 12.8
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TABIiE XVIII
Average of Annual Net Loss Ratios Exceeding 125^
of the 10 Yr. Net Loss Ratio for the Previous
Year, by Ratio Group (all associations)
Ratio Group Av. of Ann.
(mills) N.L.R.
0.30-0.39 470*
0.40-0.49 247*
0.50-0.59 245
0.60-0.69 233
0.70-0.79 231
0.80-0.89 207
0.90-0.99 242
1.00-1.09 197
1.10-1.19 180
1.20-1.29 189
1.30-1.39 165
1.40-1.49 165
1.50-1.59 170
1.60-1.69 162
1.70-1.79 168
1.80-1.89 164
1.90-1.99 171
2.00-2.09 165
2.10-2.19 172
2.20-2.29 156
2.30-2.39 181
2.40-2.49 162
2.50-2.59 145
2.60-3.99 172
♦ Only one loss exceeding 12?^
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Associations 2.000-4.999 million dollars In size. The
range of sizes of the county mutuals was from slightly more
than $300,000 to more than $47,000,000. The Size Group
which contained the greatest number of Size Years was the
one covering the range $3,000,000"$3,999,999. Taking this
Size Group and the one on each side of it, including mutuals
from $2,000,000 to $4,999,999 in size, slightly less than
one-third of the loss experiences were Included. By using
only these three Size Groups and conducting a study similar
to the foregoing one it was possible to determine the exact
effect of the value of the ten year net loss ratio on the
loss expectancy of a county mutual, with the size of the
association having very little possible effect.
Ratio Groups were formed as in the foregoing study and
the same relationships between the ten year net loss ratio
of an association and the annual net loss ratio expressed
as a percentage of the ten year net loss ratio for the
previous year were calculated and tabulated. Table XIX
contains the Ratio Years for each Ratio Group. The average
value of the ten year net loss ratios in each Ratio Group
appears in Table XX. As the associations with ten year net
loss ratios of 0.99 mills or less were so few they were
combined for the piirpose of this study. The same was true
of associations having ten year net loss ratios of 2.60
mills or more. The distribution of the annual net loss
49
ratios is shown in Table XXI, The number of times that
the annual net loss ratios exceeded 1255^ of the ten year
net loss ratio for the previous year is shown, for each
Ratio Group, in Table XXII. These tlraes that the annual
net loss ratios exceeded 125^ are expressed as a per
centage of the Ratio Years, in their respective Ratio
Groups, in Table XXIII, and in Figure 7 these precentages
are plotted against the average value of the ten year net
loss ratios. The average of the annual net loss ratios
that exceeded 12?^ was calculated for each Ratio Group
and is listed in Table XXIV. The averages thus obtained
were plotted in Figure 8.
The valation of loss eexpectancy as shown in Figures
7 and 8 will be discussed later.
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TABLE XIX
Ratio Years
(associations 2.-4.999 million dollars in size)
Ratio Group Ratio Years
(mills)
0.30-0,99 68
1.00-1.09 39
1,10-1.19 40
1.20-1.29 60
1.30-1.39 65
1.40-1.49 68
1.50-1.59 57
1.60-1.69 68
1.70-1.79 53
1.80-1.89 46
1.90-1.99 50
2.00-2.09 40
2.10-2.19 47
2.20-2.29 59
2.30-2.39 31
2.40-2.49 41
2.50-2.59 34
2.60-3.49 58
3.50-3.99 0
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TABLE XX
Average Value of 10 Yr. Net Loss Ratios in Each Ratio
Group (associations 2.-4.99 million dollars in size)
Ratio Group Av. Value of
(mills) 10 Yr. Net Loss
Ratio
0.30-0,99 .77
1.00-1.09 1.05
1.10-1.19 1.15
1.20-1.29 1.25
1.30-1.39 1.35
1.40-1.49 1.45
1.50-1.59 1.55
1.60-1.69 1.65
1.70-1,79 1.74
1.80-1.89 1.85
1.90-1.99 1.94
2.00-2.09 2.04
2.10-2.19 2.15
2.20-2.29 2.25
2.30-2.39 2.34
2.40-2.49 2.44
2.50-2.59 2.55
2.60-3.49 2.91
3.50-3.99
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TABLE XXI
Distribution of Annual Net Loss Ratios Exceeding 12?^
of the 10 Yr. Net Loss Ratio for the Previous Year,
by Ratio Group, (associations 2.-4*999 million dollars
in size)
Value of Annual Net Loss Ratio
Ratio Group 126- 150- 200- 300-^ 400- 5006 &
(mills) 1495^ 199^ 299^ 399^ 4995^ above
Number of Times
0.30-0.99 12 6 10 4 3 0
1.00-1.09 5 5 5 0 1
1.10-1.19 1 5 4 2 0
1.20-1.29 4 10 3 3 1
1.30-1.39 6 11 4 0 0
1.40-1.49 6 9 5 0 0
1.50-1.59 7 5 3 0 0
1.60-1.69 IP 10 3 0 0
1.70-1.79 3 5 0 1 0
1.80-1.89 7 8 0 1
1.90-1.99 5 2 3
2.00-2.09 5 1 1
2.10-2.19 5 5 2
2.20-2.29 6 4 1
2.30-2.39 3 1 1
2.40-2.49 2 4 1
2.50-2.59 5 1 1
2.60-3.49 9 2
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TABLE XXII
Niimber of Times that the Anniial Net Iioss Ratios Exceeded
125^ of the 10 Yr. Net Loss Ratio for the Previous
Year, by Ratio Group (associations 2.-4.999 million
dollars in size)
Ratio Group Number of
(mills) Times
0.30-0.99 35
1.00-1.09 16
1.10-1.19 12
1.20-1.29 21
1.30-1.39 21
1.40-1.49 20
1.50-1,59 15
1.60-1.69 25
1.70-1.79 8
1.80-1.89 16
1.90-1.99 10
2.00-2.09 7
2.10-2.19 12
2.^0-2.29 11
2.30-2.39 5
2.40-2.49 7
2.50-2.59 7
2.60-3.49 11
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TABLE XXIII
Percent of Ratio Years that the Annual Net Loss Ratios
Exceeded 125% of the 10 Yr. Net Loss Ratio for the
Previous Year, by Ratio Group (associations 2.-4.999
million dollars in size)
Ratio Group Percent of
(mills) Ratio Years
0.30-0.99
1.00-1.09 41.0
1.10-1.19 30.0
1.20-1.29 35.0
1.30-1.39 32.3
1.40-1.49 29.4
1.50-1.59 26.3
1.60-1.69 36.8
1.70-1.79 15.1
1.80-1.89 34.8
1.90-1.99 20.0
2.00-2.09 17.5
2,10-2.19 25.6
2.20-2.29 18.6
2.30-2.39 16.1
2.40-2.49 17.1
2.50-2.59 20.6
2.60-3.49 19.0
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TABLE XXIV
Average of Annual Net Loss Ratios Exceeding 125^ of the
10 Yr. Net Loss Ratio for the Previous Year, by Ratio
Group (associations 2»-4»999 million dollars in size)
Average of
Ratio Group Annual
(mi 11s) Net Loss
Ratios
0.30-0.99 229
1.00-1.09 189
1.10-1.19 221
1.20-1.29 211
1,30-1.39 170
1.40-1.49 174
1.50-1.59 166
1.60-1.69 164
1.70-1.79 180
1.80-1.89 171
1.90-1.99 179
2.00-2.09 159
2.10-2.19 154
2.20-2.29 157
2.30-2.39 167
2.40-2.49 170
2.50-2.59 150
2.60-3.49 152
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RESULTS
Size of Association
Both of the studies- in which the size of the county
mutuals was considered as a factor influencing the loss ex
pectancies of those mutuals indicate that the smaller mutuals
have exceeded 12^% of their loss "budgets more often than the
larger mutxials have and, also, that when 125% of the loss
budget was exceeded the smaller mutuals exceeded that figure
by a greater amount. Equations were foxmd for curves to
fit each of the charts showing frequency of occurence (Figs.
1 and 3) and amount (Figs. 2 and 4) of annual net losses that
exceeded 125^ of the loss budgets of the various county
mutuals.
All associations
When all associations were considered the equation found
for the curve to fit the frequency chart (Fig. 1) was T=
-15.7f2357/(X+50.5), where "Y" is the percent of years that
X25% of the loss budget was exceeded and "X" is the size of
the association in millions of dollars. Table XXV contains
the values of "X" and "Y" which were used in superimposing
the curve of the above equation on Figure 1; Figure 9 con
tains the resulting chart.
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Likewise the equation Y=134-250/(X-1.5) was found to
fit the chart showing the average amount of annual net losses
exceeding 125/S of the loss budget (Fig.2). "Y" represents
the average value of such losses and "X", the size of the
association, as in the preceding equation. Values of "X" and
»Y" in this equation, tped for plotting the superimposed
curve shown in Figure 10, appear in Table XXVI.
Associations with ten year net loss ratios of 1*20-1.69 mills
The equation found for the curve to fit the frequency
chart (Fig.3) for associations having the year net loss
ratios of 1.20-1.69 mills was Y=12.5-139/(X-3.48) and the
equation found to fit the amount chart (Fig. 4) was Y=
134-211/(X-1.05). In both equations "X" is the size of the
mmtual in millions of dollars. "Y", in the former, is the
percent of years that the annual net losses exceeded 125^ of
the loss budget, and, in the latter, "Y" is the average
amount of such losses. Tables XXVII and XXVIII, respectively,
contain the values for "X" and "Y*, in the above eqmtions,
that were used to plot the curves shown in Figures 11 and 12
on what were originally the frequency and amount charts
shown in Figures 3 and 4.
General
The four foregoing equations seem to indicate that both
'the amount and the frequency of occurrence of annual net
59
losses In excess of 1255^ of the loss budget vary inversely
as the size of the associations. Some constants "temper"
this variation to some extent so that it is not entirely
inversely proportional to the size.
In the separate stxidies where size was considered as
the factor influencing loss expectancy the amounts of the
annual net losses exceeding X25% of the loss budget were
negligibly different for a specific size group; however,
the two studies showed an appreciable difference in the
frequency of occurence of such losses, especially for the
size groups containing the smaller mutuals, those less than
one million and up to seven million dollars. The difference
in the values of frequency of occurence seems to indicate
that the variable (value of ten year net loss ratio) reduced
in effectiveness in the second study was influencing the
frequency of occ\irrence of excess losses in the first study;
therefore, the equation obtained in the second study for the
frequency curve is more reliable if the effect of size alone
is desired.
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Value of Ten Year Net Loss Ratio
Both studies involving the value of the ten year net
loss ratio of a county mutual as a factor influencing the
loss expectancy of that county mutual indicate that the mu-
tuals with relatively large ten year net loss ratios exceeded
1255^ of their loss budgets less often And to a lesser extent;
than did the mutuals with small ten year net loss ratios.
Equations were found for the curves to fit the two frequency
charts (Figs. 5 and 7) and the amount charts (Figs, 6 and 8)
for the losses of associations with different ten year net
loss ratios.
All associations
When all associations were considered the equation
Y = 2.59441-2/(X-^302) was found for the curve which fits
the chart showing the frequency of occurrence of annual net
losses that exceeded 125% of the loss budget. "Y" is the
percent of years that 125% of the loss budget was exceeded and
"X" is the value of the ten year net loss ratio in mills per
dollar. The values for "X" and "Y" appearing in Table XXIX
were used for plotting the curve shown in Figure I3, super
imposed on the frequency chart that originally appeared as
Figure 5.
The curve Y = 146.8+35*5/(X-.283) was found to fit
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the chart showing the average of the annual net losses that
exceeded 125^ of the loss budget. "X" In this equation is
the same as in the preceding equation and "Y" is the average
of the losses exceeding 125/^ of the loss budget. To Figure
6 this new curve was added^ the resulting chart appears in
Figure 14, and the values of "X" and "Y" used for plotting
the curve are shown in Table XXX.
Associations 2.000*4.999 million dollars in size
The equation Y = 6f30.8/(X-.l) and Y = 137+48.8/(X-
.256), respectively, were found to fit the curves for fre
quency of occurrence and average amount of annual net losses
in excess of 12^% of the loss budget of associations 2 to
4.999 million dollars in size. "X" and "Y", in these equation*,
represent the same units as in the two preceding equations, re
spectively. Of these newest equations, the former was plotted
as a superimposition on Figure 7? the resulting chart is
shown In Figure Ij; the values of "X" and "Y", used for plot
ting the curve of the equation, appear in Table XXXI.
The latter of the equations was used to determine the
values of "Y" for chosen "X's" (Table XXXII) used to plot
the curve shown in Figure I6, which is the same as Figure
8 but for the aforementioned curve, which is superimposed.
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General
The two separate studies involving the value of the
ten year net loss ratio as a factor influencing the loss ex
pectancy of a county mutual gave values with appreciable
difference for frequency of occurrence and average amount of
annual net losses in excess of 1255? of the loss budget. The
curvature of the corresponding equations in each study is very
near the same but the relative positions with repsect to the
coordinate axes are different. This fact would indicate that
the variable (size of association) reduced in effectiveness
in the second study was an influencing factor in the first
study and that equations for the cxirves in the second
study more nearly indicate the loss expectancy as influenced by
the value of the ten year net loss ratio. In both studies,
however, the indication is that both the frequency of occur
rence and the average amount of the losses in excess of 1255?
of the loss budget vary inversely as the va^ue of the ten year
net loss ratio.
It is interesting to note that the mutuals with ten year
net loss ratios of less than one-half mill per dollar exceeded
1255? of the loss budget more than fifty percent of the time.
This apparent oddity may be a result of the fact that only
very few such cases occurred and are, therefore, not repre
sentative of what would be found if sufficient cases were
available. Too, the explanation for this may be that when a
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mutual has a ten year net loss ratio of less than one-half
mill it seldom keeps that average more than one year because
it would not take an annual net loss very much in excess of
the ten year average net loss, in actual dollars, to put the
ten year net loss ratio back to a higher value.
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DISCUSSION
It is felt that the problem herein Investigated is one
•which could well receive further attention of one interested
in this subject. The graphs shown in the "Investigation"
section of this manuscript seem to indicate that if a greater
number of years was considered smoother curves could be ob
tained, However, it is not thought that years prior to
those considered in this study should be used, as the finan
cial records of the county mutiials probably become less accu
rate as earlier years of operation are considered, due to
the inexperience which most likely existed in the keeping of
such records and the simplicity of the method which was used
to prevent a high overhead cost of operation. In considera
tion of the above possibilities and the accuracy with which
the financial records are now kept the further investigation
becomes one for the consideration of an additional number of
future records or the records of county mutuals (or equivalent)
from states other than Iowa if such records are comparable to
those of the Iowa county mutuals.
It is felt that definite conclusions can be drawn from
the study of size of an association, as a factor influencing
the loss expentancy of the association, The value of the
ten year net loss ratio as an influencing factor, however,
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is a more complex problem* The complexity of this problem
is brought about by the fact that the annual net loss ratio
affects the value of the ten year net loss ratio. Too,
the complexity of this problem is increased by the need
that will exist for the "weighting" of each of the two
factors herein studied if both are used in combination to
determine loss expectancy.
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SUMMARY AND CONCLUSIONS
2.0 The contention, based on the fundamental princi
ples of averages, of the larger county mutuals that they
would benefit less by the purchase of reinsurance than
the small county mutuals would and that the smaller county
mutuals would benefit at the expense of the larger mutuals
is upheld by the findings of this investigation.
2, The 194-7 method of calculating blanket reinsurance
premiums is more equitable than previous methods used by
the Farmers' Mutual Reinsurance Association.
3« Both the size of a county mutual and the value of
its ten year net loss ratio affect the loss expectancy of
that county mutual.
4. The amount of difference in the loss expectancy of
the different sizes of county mutuals warrants consideration
in the calculation of blanket reinsurance premitun rates and
should be considered if a still more equitable plan of dis
tributing the costs of blanket reinsurance among the parti
cipating mutuals Is to be effected. The results of this
investigation make possible such an equitable distribution
of the cost of blanket reinsurance.
5* The amount of difference in the loss expectancy of
county mutuals with different ten year net loss ratios is
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appreciable, but until a further study of this factor can
be made the specific consideration of it should not be
given when blanket reinsurance premium rates are calculated.
6. Inasmuch as the exact effect on loss expectancy was
not determined or completely isolated for the value of the
ten year net loss ratio the "Results" of the study involving
the "Size of Association, All associations" should be used
to determine the loss expectancy of the different sizes of
county mutuals. Those results will allow the effect of the
value of the ten year net loss ratio to remain until the
exact effect of it can be combined with the effect of size
alone as determined by the study involving only the mutuals
with ten year net loss ratios of 1.20-1.69 mills.
7, The loss expectancy of a specific size county mu
tual, as affected by its size, may be determined by substi
tuting the size of the mutual, in millions of dollars, for
"X" in the equations Y=-l5.7+2357/(X+50-5) and Y= 13^+
250/(X+1.5), the former giving the percent of years that
the annual net losses can be expected to exceed 12% of the
loss budget and the latter giving the average value, in per
cent of the loss budget, of the annual net losses which can
be expected to exceed 1255^ of the loss budget. A comparison
of these figures obtained for county mutuals of different
sizes will indicate a simple calculation for determining
the relative amoxints that each size county mutual should be
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required to pay for blanket reinsurance coverage* A rela
tively small mutual would be required to pay more as a re
sult of the more frequent occurrence of losses exceeding
125^ of the loss budget and also more because of the greater
amount of the average excess, the additional amounts to be
added in order to determine the total difference in premium,
(see Appendix D)
8. Participation by all mutuals in the reinsurance
program would make simple the determination of the amount of
reserve that a county mutual should have. Specific rein
surance of all risks in excess of the limiting single risk
size that applies to blanket reinsurance would make necessary
a reserve of not more than 125^ of the loss budget plus the
expected coming year overhead costs of the mutual concerned
if blanket reinsurance is also carried, A reserve of that
amount would cover all expenses which the mutual would have
to pay from its funds as the reinsurance would cover all
losses in excess of that amount#
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GLOSSARY
Annual Net Loss Ratio - The net losses suffered during a
year by a county mutual divided by the net risks in
force December 3I of that year.
Gross Losses - The total amount of losses suffered less
the salvage value of the undestroyed property.
Gross Risks - The total amount of insiirance in force.
Loss Budget - The net risks in force January 1 times the
ten year net loss ratio for the previous year.
Loss Ratio - The losses suffered during a year divided by
the il'sks in force December 3I of that year. (A
general term which is made specific by the addition
of "net" or "gross")
Net Losses - The gross losses suffered less the losses
that were specifically reinsured.
Net Risks - The gross risks in force less the risks that
are specifically reinsured.
Ratio Group - The group into which a county mutual falls
as a result of the value of its ten year net loss
ratio. Each Ratio Group covers a range of one-tenth
mill.
Ratio Year - The occ\irrence of a specific size ten year
net loss ratio for one year.
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Reserve - The difference between the assets and the lia
bilities which a county mutual has at the end of a
year.
Size Group - The group into which a county mutual falls
as a result of the amount of net risks it has in force
December 31. Each Size Group covers a range of one
million dollars in net risks.
Size Year - The occurrence of a specific ajnoxint of net
risks in force December 31 for one year.
Ten Year Net Loss Ratio - For a specific year it is the
average of the annual net loss ratio for that year
plus the sum of the annual net loss ratios for the
preceding nine years.
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APPENDIX A
LOSS RECORD
Cliiytott,.Ceuafej
a, T, ...Secretary
Aasn. No 59.
County — ..Clayton..
IfSAK
GROSS RISES
December 31
spBcmc
REHNSITRANCE
DecMnlber 31
NSr tUSKS
DecemJwr 31 j
GROSS
LOSSES
'CSS Sal.)
NIT
LOSSES
:}R06S
I/VK
RATIO
NET
LOSS
RATIO
10 Year
jrossLgsa
Ratio
10 Year
*fet I<fm
Rado
1932 6,059,747 6,059,747
1933 5,161,235 354,300 4,806,935 1,965 1,965 •38 .41
1934 4,778,775 162,000 4,616,775 13,326 13,326 2.79 2.89
1935 4,482,895 195,000 4,287,895 11,490 9,490 2.56 2.21
1936 4,485,840 238,200 4,247,640 9,125 9,125 2,03 2.15
1937 4,482,335 258,700 4,223,635 1,591 1,591 .35 .38
1938 4,541,665 304,375 4,237,290 5,953 4,453 1.31 1.05
1939 4,597,706 347,375 4,250,331 7,913 7,913 1.72 1.86
1940 4,641,311 332,575 4,308,736 10,5li 7,775 2.26 1.80
1941 4,799,499 336,175 4,463,324 6,562 6,562 1.37 1.47
1942 5,029,559 317,175 4,712,384 6,121 6,121 1.22 1.30
1943 5,458,696 317,750 5,140,946 17,526 17,526 3.21 3.41
1944 5,803,532 267,800 5,535,732 9,005 8,791 X.59 1.59
1945 6,204,551 265,950 5,938,601 5,544 5,544 .89 .93 1.60 1.59
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APPENDIX B
Association Farmara Mutual Ins. Asa'n. of
Boom County» loiva
County Bocae Town Booae
No. 13
Date Orq. 1377
Year.
R.I5K5 IN foRCE
Dlclm6lr.2)1
I o.srsE-s Paid Total
Rlclipts
Cost
Thousand
ReserveTotal
Ylar
Dm 1 Pfb. Thousand
Ylab. OYr. Av 7'IOYr Av,
1901 2,663,969 2,144 0.60 1.33 60.6 3,416 1.00 4,096
1902 2,636,063 2,672 1.01 1.33 131.6 2,361 2.06 2
1903 2,995,660 3,570 1.19 1.26 111.9 2,544 2.06 44
1904 3,067,369 4,727 1.54 1.33 122.1 4,265 2.91 138
1905 3,116,512 4,345 1.39 1.20 104.5 5,362 1.58 267
1906 3,252,131 5,664 1.75 1.20 146.0 3,725 2.97 216
1907 3,366,603 5,731 1.70 1.34 141.C 5,691 1.90 466
1906 3,461,416 6,342 1.62 1.35 135.9 5,265 3.55 259
1909 3,464,763 3,667 1.05 1.37 77.6 6,393 2.97 255
1910 3,564,643 4,295 1.19 1.34 66.9 6,660 1.46 1,556
1911 3,662,711 5,665 1.55 1.42 115.9 6,113 1.76 2,147
1918 3,762,360 10,202 2.71 1.59 190.9 6,734 2.96 745
1913 3,612,962 6,522 1.71 1.64 107.5 6,215 1.91 590
1914 3,913,639 9,437 2.41 1.73 147.o 8,210 2.66 631
1915 3,931,665 3,630 0.92 1.66 53.1 7,636 1.26 1,993
1916 3,994,617 5,667 1.47 1.65 87.5 7,006 1.82 1.761
1917 4,211,013 6,676 1.56 1.64 95.9 9,0C4 1.9C 426
1916 4,461,376 X2,742 2.66 •>. 174.2 13,500 3.27 147
1919 4,617,531 4,661 1.06 1.75 61.7 10,040 1.37 3,7C2
1920 5,166,643 9,023 1.75 1.60 100.0 11,196 S.ll 4,736
1921 5,336,770 12,510 2.35 1.66 130.5 10,600 2.65 1,955
1922 5,510,240 L5,033 2.73 1.69 145.1 14,106 3.06 -534
1923 5,752,235 6,697 1.51 1.67 79.9 14,625 1.90 3,390
1924 6,021,615 12,636 2.13 1.64 114.0 12,352 2.43 1,576
1925 6,401,736 6,340 1.30 1.66 70.7 13,561 1.64 5,035
1926 6,425,460 JO,793 8.23 2.05 171.9 19,118 3.54 -30
1927 e,494,996 .0,653 1.67 2.06 61.1 13,738 1.94 729
1926 6,664,532 7,716 1.16 1.69 56.4 14,274 1.42 5,574
1929 6,712,665 .4,233 2.12 2.00 112.1 14,320 2.39 5,660
1930 6,769,664 9,209 1.36 1.96 66.0 14,930 1.66 9,ei9
1931 6,671,754 7,269 1.06 1.6? 54.1 11,136 1.32 11,627
1932 6,667,965 .7,061 2.56 1.61 141.2 13,317 2.62 7,557
1933 6,532,322 5,059 0.76 1.74 43.0 14,723 1.06 14,916
1934 6,573,793 .0,151 1.55 1.66 69.1 14,724 1.64 17,113
1935 6,441,597 9,564 1.46 1.70 66.1 13,562 1.76 18,366
1936 6,502,072 9,572 1.47 1.52 66.5 13,767 1.77 20,554
1937 6,626,025 .3,446 2.15 1.57 141.4 14,150 2.34 19,074
1936 6,664,606 7,624 1.14 i,57 72 ..4 14,067 1.45 23,825
1939 7,155,953 .7,230 2.41 1.60 140.9 14,795 2.79 19,043
1940 7,1.19, €4C 6,233 / . /4 / .57 7 1.3 /4,7a4 1.43 23,3/f
1^4.1 T.4-07, \^5 6, 165 0.85 1.-^5 52. 12,403 1. iZ 2fe, 5T4
T. 607,340 5,56 8 0.73 I.3T 47. 1 15,544 1.02. 35,} 80
1943 7. &2^,4-90 7 020 0.90 /.3© 6.5.7 15,40^ 1.23 A-O.i^S
19^4 6,028.415' \.ZB \.Z5 da.6 \(», 053 1.73
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APPENDIX C
From the Loss Records of the Farmers' Mutual Rein
surance Association and "Statistical Tables Iowa County
Mutuals" the following information was recorded for each
county mutual for each year that was considered in this
investigation;
1. The number of the association.
2. The, year considered less the "19"> thus 1921
became simply "21"»
3. The size of the association in thousands of
dollars.
4. The annual net loss ratio in mills per dollar.
5» The ten year net loss ratio for the previous
year in mills per dollar.
6. The annual net loss ratio expressed as a per
centage of the ten year net loss ratio for the
previous year.
These data were recorded for the purpose of pxinchlng
Hollerith cards to be used in International Business
Machines for simplifying the necessary tabulations for
this study.
The above information was punched on the Hollerith
cards in the following columns:
1, 2, & 3 Nximber of association
87
4 & 5 — — The year considered
6, 7, 8, 9, & 10 Size of the association in
thousands of dollars Becember 31
of the year considered
11, 12, & 13 The annual net loss ratio for the
year considered, in mills per
dollar when a decimal point is
placed between columns 11 and 12.
14, 15, & 16 The ten year net loss ratio for
the previous year, in mills per
dollar when a decimal point is
placed between columns 14 and 15,
17, 18, & 19 The annual net loss ratio ex
pressed as a percentage of the
ten year net loss ratio for the
previous year.
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APPENDIX D
Calculation of Relative Reinsurance Premium Rates for
Mutuals of Different Size
Referring to Table XXV it ydll be noted that a two
million dollar county, mutual can be expected to exceed 125%
of its loss budget 29.2^ of the time and a six million dol
lar mutual can be expected to exceed 125^ of its loss bud
get 26sS of the time. Thus the smaller mutual of these two
examples can be expected to exceed 125^ of its loss budget
1.12 times as often or 125^ more than the larger of the two.
This indicates that the smaller mutual should pay 12^ more
than the larger mutual for the same amount of loss budget
protection.
Referring to Table XXVI it can be seen that the average
of the annual net losses that exceed 12?^ of the loss bud
get of the two million dollar mutual is 205^ of the loss
budget and the same average for the larger mutual is 167^
of its I9SS budget. The two million dollar mutual would
thus receive from the reinsurance association 80% of its
loss budget and the six million dollar mutual A-2% of its
loss budget. The smaller of these two mutuals would be re
ceiving 1.91 times as much or 91% more than the larger mu
tual and should be required to pay 915^ more for the same
amount of loss budget protection.
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By adding the percentages obtained in the two foregoing
calculations it will be seen that the smaller of the two mu-
tuals should be required to pay 103^ more than the larger
arutual for the same amount of loss budget protection. Thus
if the premium rate for the larger of these two mutuals is
considered to be unity (1) the premium rate for the smaller
mutual would be 2.03»
The reinsTirance association can, by this method, cal
culate the premium rate for any size mutual once the rate is
established for a specific size mutual.
